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三五”可能增加的总氮(Total Nitrogen, TN)、总磷(Total Phosphorus, TP)指标，运
用一维水质模型，采用段首控制法、段尾控制法、功能区控制法分别计算了化学




是生活污染，工业污染占比较低。流域污染物 COD 排放量为 7081.26 t/a，NH3-
N 排放量为 692.5 t/a，TP 排放量为 322.64 t/a；其中农业污染源排放 COD、NH3-
N、TP 分别占总排放量的 59.63 %、48.32 %、65.65 %，生活污染源排放 COD、
NH3-N、TP 分别占总排放量的 37.89 %、50.54 %、34.35 %，工业污染源排放 COD、




















Ⅲ类水质标准，但 TN 含量超过Ⅴ类标准，TP 含量超标 0.15 倍；在下游执行Ⅱ
类水质标准的饮用保护区段内，COD 和 NH3-N 含量略微超标，TP 含量超标 1.2
倍，TN 含量则超标 5.28 倍；在永定河汇入汀江处，除 COD 含量外其他三指标
含量均明显下降，仅 TN 含量超标，超标倍数也下降到 1.47 倍。综上所述，永定
河流域主要污染物为TN和TP，其中TN全河段超标严重，超标倍数为1.34~5.28，
TP 部分河段超标，超标倍数为 0.15~1.2。 
本文通过三种方法(功能区控制法、段首控制法、段尾控制法)计算水环境容
量：多年平均流量条件下 COD 容量为 29418.35 t/a、22361.87 t/a、22565.73 t/a，
NH3-N 容量为 909.75 t/a、1024.01 t/a、1036.94 t/a，TN 容量为-3320.56 t/a、869.51 
t/a、885.45 t/a，TP 容量为 104.68 t/a、200.23 t/a、204.37 t/a；多年最枯月流量条
件下 COD 容量为 10389.84 t/a、7617.88 t/a、7742.77 t/a，NH3-N 容量为 341.8 t/a、
339.24 t/a、347.4 t/a，TN 容量为-1001.62 t/a、268.66 t/a、278.89 t/a，TP 容量为






多年平均径流量条件下永定河流域 COD 和 NH3-N 尚有水环境容量，但 TP 环境


















Water is not only a basic factor of the Earth's environment, but also the core nature 
element for the preservation of human life and social stability. In the recent decades of 
social and economic developing by leaps and bounds, it has seriously affected people's 
production and daily life with the increasingly prominent water pollution problems and 
decreased water environmental quality. To solve the problem of water pollution, first 
we should confirm the water environmental capacity and  control the pollutant 
emissions. Therefore, conducting a comprehensive, systematic analysis for water 
environmental capacity and quality is both the basic means to execute total amount 
control and the base for effective protection and rational use of water resources. To 
account the water environmental capacity can either develop the rational total amount 
control target, but also to promote the business of improving regional water 
environment management deficiencies, thereby to provide the important protection for 
water environment and the sustainable social and economic development. 
Based on the pollution sources survey of Yongding district and basin, article 
calculates and evaluate the current water environmental quality. According to the total 
amount control index of "the Twelfth Five", our study increase the TN, TP index for 
"the Thirteenth Five". Using the one-dimensional water quality model, functional zone 
control, the front and back section control methods to calculate COD, NH3-N, TN, TP 
water environmental capacity. And developing "the Thirteenth Five" water pollutant 
reduction targets and reasonable suggestions and measures for the pollutants emissions 
problems of the Yongding river basin. 
According to the pollution investigation of Yongding river basin, the major 
pollutants source of Yongding river basin is the agricultural pollution, secondly is the 
domestic pollution, and the industrial pollution is in a very low proportion. The total 
COD emissions is 7081.26 t/a, NH3-N emissions is 692.5 t/a, TP emissions is 322.64 
t/a.The proportion of COD, NH3-N, TP of the total emissions respectively are 59.63 %, 
48.32 %, 65.65 % with agricultural pollution sources; 37.89 %, 50.54 %, 34.35 % with 















According to the Yongding river basin water environmental quality monitoring 
results, COD content complies with the appropriate water quality standards, but there 
are varying degrees of excess in different sections for NH3-N, TN, TP contents. The 
NH3-N, TN, TP contents were the lowest at the source region; Entering the Gaobei 
township those contents have significantly improved, which NH3-N, TP levels are 
above Ⅲ class water quality standards but also reached at Ⅳ class standards, TN 
content is worse than Ⅴ class standard; Reaching at the end of Qingxi section, various 
water pollutants indicators should reach at Ⅲ class water quality standards, but the 
TN content is worse than Ⅴ class standard TN, TP content exceeds 0.15 times; During 
the drinking protection zone of downstream, water quality standard becomes Ⅱ class, 
with COD and NH3-N contents slightly exceeded, 1.2 times excess for TP content, 5.28 
times excess for TP content; At the Yongding river estuary, the other three indicators 
are significantly decreased except COD content, only TN content exceeds 1.47 times. 
In summary, the main pollutants in Yongding river basin are TN and TP, TN is seriously 
exceeded range from 1.34 times to 5.28 times and TP is partly exceeded range from 
0.15 times to 1.2 times. 
There are three methods (Functional zone control method, The front section 
control method, The back section control method) to calculate the water environmental 
capacity. In many year`s annual average runoff conditions, COD capacity are 29418.35 
t/a, 22361.87 t/a, 22565.73 t/a; NH3-N capacity are 909.75 t/a, 1024.01 t/a, 1036.94 t/a; 
TN capacity are -3320.56 t/a, 869.51 t/a, 885.45 t/a; TP capacity are 104.68 t/a, 200.23 
t/a, 204.37 t/a. In driest month runoff conditions, COD capacity are 10389.84 t/a, 
7617.88 t/a, 7742.77 t/a; NH3-N capacity are 341.8 t/a, 339.24 t/a, 347.4 t/a; TN 
capacity are -1001.62 t/a, 268.66 t/a, 278.89 t/a; TP capacity are 46.25 t/a, 66.87 t/a, 
69.62 t/a. Functional zone control method considered the pollutant concentration, but 
can not reflect water quality excess changes, and the environmental capacity values is 
both negative and positive. The front and back section control method didn`t consider 
the pollutant concentration, just think about wastewater amount, and the water 
environmental capacity values is all positive except of dilution capacity, and greater 















be slightly greater than results of front section control, and the difference between them 
is mainly from the self-purification capacity.  
This study finally adopted the water environmental capacity with the function 
areas control method. Combining the water pollutant emissions results: In many year`s 
annual average runoff conditions of Yongding river basin, COD and NH3-N 
environmental capacity are enough, but lack of capacity of the TP; In driest month 
runoff conditions of Yongding river basin, COD environmental capacity is still enough, 
but NH3-N, TP are insufficient. Those insufficient capacity zones mainly are Qingxi, 
Dongxi and Yongding segment. 
 
Key Words：Yongding River Basin; Water Environmental Functional Areas; Water 




























环保部《2014 环境质量公报》，对 423 条主要河流、62 座重点湖泊(水库)的 968
个国控地表水监测断面(点位)水质监测表明，Ⅰ、Ⅱ、Ⅲ、Ⅳ、Ⅴ、劣Ⅴ类水质
断面占比分别为 3.4%、30.4%、29.3%、20.9%、6.8%、9.2%，主要污染指标为
COD、BOD5 和 TP。虽然近年我国河流中 COD、氨氮等污染物质的排放量逐年
下降(2014 年全国 COD、氨氮排放总量同比下降 2.47%、2.90%)，但劣于Ⅲ类水
质的河流湖泊比例仍超过三分之一，劣于Ⅱ类水质的河流湖泊比例也高达 66.2%。





































































Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
